Structural analysis of a peptide--HLA class II complex: identification of critical interactions for its formation and recognition by T cell receptor.
An assay for the binding of peptides to major histocompatibility complex (MHC) class II proteins on the surface of cells has been used to determine the relative importance of the amino acids composing an influenza haemagglutinin T cell determinant in binding. The important contact residues were identified by the effect substitution of each residue with biotinylated lysine had on the ability of the peptide to bind. The spacing of the critical residues within the peptide sequence was consistent with the central core, of approximately eight amino acids, adopting a helical conformation. The terminal residues were less constrained and might not be part of a regular conformation. Increasing the helical propensity of the determinant, by simply acetylating and amidating the peptide, resulted in an analogue that was able to stimulate a specific T cell clone at significantly lower concentrations than the natural sequence. A potential location for the peptide in the binding site was postulated based on the presence of complementary amino acids in the class II molecule and supported by screening a large number of peptide analogues for their ability either to bind the restriction element or to stimulate T cell proliferation.